For the trained clinician, 'chloracne' is one of the differential diagnoses when an acneiform rash develops in a previously non-acneic patient. Yet there has been so far no clinical sign specific for 'chloracne' that would not be present in some patients with either 'spontaneous' or exogenous acne. Most of the descriptions in the literature either on sporadic or epidemic cases do not provide us with a robust red light that would trigger the specific ecotoxicology diagnostic process.
The current knowledge rather focuses on histology, which appears to provide a key robust, reproducible and specific sign, i.e. the disappearance of sebaceous glands.
Skin Histology Is Mandatory and Provides Strong Arguments for Diagnosis
There are two major signs that had been well described but perhaps not assigned their proper diagnosis weight. It is our view that new unique constellation signs, both a structure addition and a structure loss, with the respect In this issue, Passarini et al. [1] report on an outbreak of so-called chloracne in Italy. This article importantly reminds us of the many issues that relate to human dermatotoxicology in general and dioxin exposure in particular.
The skin is a key organ for the recognition of exposure to several poisons, and more specifically those related to the dioxin group. Such a 'sentinel' role for the skin is most probably related to the fact that many poisons, introduced either through the skin or systemically, are metabolized in the skin and therein induce symptoms that may be specific for that poison. It was through the thoughtful clinical and histological analysis of the Italian group from the dermatology department of Bologna that a diagnosis of 'chloracne' was made in several patients having been intoxicated in a holiday resort. For such a diagnosis, high clinical suspicion and specific laboratory markers are necessary, since important ecotoxicology issues may be involved.
So how robust is the diagnosis of 'chloracne' in this case series from Passarini et al. [1] , and where are the guidelines for the minimum mandatory criteria for such a diagnosis? and conservation of most other features, are the specific hallmark of dioxin toxicity in the skin.
The structure loss is of key importance. It is the disappearance of the sebaceous glands. This has been repeatedly indicated [2, 3] but perhaps not sufficiently emphasized as a key, almost diagnostic, feature. In human pathology there is no other example where sebaceous glands do vanish, which gives quite a weight to this observation.
The term 'chloracne' is therefore a misleading misnomer: these lesions are not 'acne' because there is no sebaceous gland hypertrophy, but rather the disappearance of sebaceous glands [2, 3] .
The structure addition is the presence of epidermal cysts, either superficial, with an open comedo-like aspect, or deeper in the dermis. The ontogeny, histologically specific characters, focal expression of dioxin-metabolizing cytochrome P450 enzymes and dioxin storage potential of these cysts are described elsewhere [Saurat et al., in preparation]. Based on the observations made in a case of massive dioxin poisoning [4] , we have proposed to call these dioxin-induced cysts 'metabolizing acquired dioxin-induced skin hamartomas' (MADISH).
The newly identified phenotypic attributes of these MADISH [Saurat et al., in preparation], when confirmed in more than one paradigm case, may become a key diagnostic item of dioxin exposure in humans.
From this we can confirm that the case series from Passarini et al. fulfills the currently accepted clinicopathological criteria that should trigger -as the authors wrote -'environmental inquiry to detect potential contamination by dioxins and polychlorinated biphenyls'.
Unfortunately, despite all their efforts, they could not demonstrate such a contamination. This is likely related to the complexity of the problem and the inappropriateness of the current diagnostic procedures aiming at demonstrating harmful exposure of humans to dioxins.
Where are the problems?
Demonstration of the Poison: Direct Dosing and Biological Signs of Exposure
Facing a suspicion of 'chloracne' (better say MADISH) in a patient, the so-called chloracnegens can be assessed in serum and various tissues by direct chemical analysis or a biological assay [5] . The chemical analysis is performed by gas chromatography with high-resolution mass spectrometry and gives the precise value for each chloracnegen analyzed, usually 7 polychlorinated dibenzodioxins (PCDD) and 10 polychlorinated dibenzofurans (PCDF), then the global amount of chloracnegens is given as 2,3,7,8-tetrachlorodibenzo-p -dioxin equivalent (TEQ), using the 2,3,7,8-tetrachlorodibenzo-p -dioxin equivalent factor (TEF) for each analyte [4] :
Since these compounds are very lipophilic, the value is usually expressed as lipid weight, rather than as wet weight. This method requires a sophisticated equipment, a complex methodology, is very expensive and gives only the results for the particular chemicals that were ana lysed, i.e. it is possible to miss a chloracnegen that does not belong to the list of the chemicals analysed. However, the advantage of this method is the knowledge of the nature of the chemicals participating in the syndrome. The alternative method, dioxin-responsive chemically activated luciferase expression, is based on the hypothesis that chloracnegens act via their binding to the intracellular aryl hydrocarbon receptor (AhR) and the activation of DNA sequences called xenobiotic response elements found in the promoter region of inducible genes [6] ( fig. 1 , 2 ) . A special cellular construction using Photinus pyralis luciferase as the reporter gene allows to assess the global activation of AhR ligands applied to the cells. This method has the advantage to give the global activation of the AhR pathway, expressed as TEQ, whatever the nature of all AhR ligands involved in the syndrome. Thus, gas chromatography/high-resolution mass spectrometry and dioxinresponsive chemically activated luciferase expression are complementary.
Once we get the results of chemical analysis and/or biological assay for dioxin-like compounds in the serum, how to integrate them into the diagnosis? In other words, is there a minimum threshold value beyond which the cutaneous syndrome can be diagnosed? According to an IARC monograph on the evaluation of carcinogenic risks to humans, where data on chloracne were gathered, no sign of chloracne was observed for serum TEQ values below 1,000 pg TEQ/g lipid weight, which corresponds to 50 times the level of that of the general population [7] , whereas signs of chloracne were always found beyond 10,000 pg TEQ/g lipid weight [8] . Thus, due to interindividual variability of sensitivity to dioxin-like compounds, and maybe the fact that specialized structures concentrate these compounds, it is difficult to diagnose chloracne on the sole basis of serum TEQ values. This problem is well illustrated by the report of Passarini et al. [1] , in which several cases of chloracne syndrome diagnosed on acceptable clinical and histological criteria had serum TEQ values in the normal range, i.e. 5.39 pg TEQ/g lipid weight. This highlights the need for other biomarkers of the cutaneous syndrome promoted by dioxin-like compounds. A recent case of severe dioxin exposure [4] has provided important information on how modern methods of analysing system biology markers in the organ may help solve this question [Saurat et al., in preparation].
Analyses of sporadic cases such as those reported by Passarini et al. with such techniques are mandatory in order to revisit the threshold of pathological dioxin-like exposure in humans and, more precisely, better define the 'no-effect level'. 
